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mm&m 1 i »3»mttcDiis^^^iSM4 -en-en® 
1 ^;®^WK:gEbfet<iJS■^?l9!{te>nTv^So 




1 mmsft 

2 e^iM 

3 fi« 

4 ««K 




( 2 ) 



|»*ia 1 {::f3«®fe^li^*liamffl««i. 10 
fc#SM®iHA5 1 >amW± 1 minJ.;JLTT-fe€.C Ji^i^f^ 

tiiie^ $ -B- T ji^fiE ^ n s fe^tf mm & §8 jg 

Ji5fi£^^^TV^)feV^gl5t£^C:*V^TSB^»«■J: »)ai«tt©a 
[0 0 0 1] 

[0 0 0 2] 

rtfetttie3l5A^f>J;<^pe>nTV^So ^bTB. O' Reg 
aniiM. Glazeltii)199 1 ^^©$6^ (Na 
ture, 353, 73 7) fe^JtiSf^Rimi^ 50 
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m.m.m:!^m^mm<D^m^m^^xmm-r^'^t^ mm- 
1 0-9 24 7 7^i5r^) ^i)5^pe)n■rv^5, 

[0 003] cn&©felS«®*ISim©mflgtt> 7 
^ K-rb}feK^b::^X)g&3- h bfcaBjjgaif^^S 

iSiifcDysmxm^y^. cin*5 0 0'cgi[©Mjs-e^fiK 

bT!&^M&}|5mi-5Ci:tcJ;oT. #M$i^TV^5o 
[0 0 0 4] ^b•r^«^^fe5a**fpI±$-B•2>;fe^^)^^^ 
ci©m8i^H^<b5^^ >*S«{cS« bTJ!lS*S£-r i: 
V^^fRe*s^5o Cl©J;oCra«<b^^J'>5!LS^Sf6-rci 

m-tfi^v.-^n^ti^hx^^h^fix^^ho ^fz:i<Dn^ 
M©*a©a^^KAs^«^«la**|SI±^-B■5lSHii^ e 

SSi»Sfi©tiiDfcJ:5t)©-?feSi:VAdgii:> ^Jj]^^m 

bfes|f4?|g^«fi!c-r ^!ia^©iia^F^#n©B«*ffi;*: 
-rsci:CJ;5J|Si^l^rt©l*lg|5J£tjT;®ffli$iJ^» 

ifih^ifi. if*,e.*siSS©3EBBH?-C-*S4^ttffi^Ci 

[0 0 0 5] Sfc. ««i©fe«^i^Cfflv^5e^^ctt, 
0!li?.«Ru(4,4' -dicarboxil-2-2' -bipyridineX (N C 

S) .^i:-©Ruatf*3?)5^<ffiffl$tl5A^ ±l3©'Nfll 
2F10-92477 ^&$gffl^^fFfiS®© U tt-f 
m-^^&\^X. ^©fe^^feS^fe^icgtift^Si:^^ 

[0 0 0 6] ±M(DmMo:>nm\z\i.±.mhnmi3i 
3iB^z»s;5tf ^ ;^ J' a^Sr^a bfc © ^ffl 0 As-fla 

sae^-eM < MS c i: A-5P> ^f'tiff^-B-Tffl 

[0 0 0 7] ^?>{ccne>©«®i5s«$ni)«^«c 

^/5?bfe*)©'5;i:-*i-)iSa<3tfflv^f,n5*s^ 

<• to S«?K lai*^ b b fe *) © $ nT I ^ s , 

[0 0 0 8] ±m<Diioti.m'^<D^'mmmxmmmis 
-^^a©;^;ll«^^bT•fei.p-NJlE^M*a^i^**p«^lfe^^lt 
'^T^ t!^jii{3K^^^e:^Si:b«:v^:fei:^ SS3i(c-i;>S;&Ji 

T- § «f b V ^*Ri«^tb b T a i V > 5 „ 

[0 0 0 9] 

^©ifcS^l^lS&^tt^ffl^bfc^f bTH-^^ % © i: {±v> 

^e.^s3i6migjsi^5|s®a5i#*s«»e>nTv>5© 

[0 0 10] :^%m^±M(DmzmHXti.:^ixtz^(OX 




( 3 ) 



3 



[0 0 11] 

t mm.&o t b fctt^t-iftft n-r V ^ s CI t Si|^0a: i: f lo 
[0 0 121 *fcif«ia2®iBW{i> if«jaic43v% 

^ o 

[0013] * fc W*IH 3 li*Ja lMt2iz 

[0 0 14] ifct»5l?IM4CD^B^tt. iia<IRi;^M3® 

^&^■^:3SES^cla^te.^^T43t)^ m*)-^ommmm^m\f 20 

e>n;feSSif?JK©ilB*5 1 0/zmW±l OmmtATt?*Si 
[0 0 151 *feiS:a^«5®«iSttx St*^i;/3M3® 

[0 0 16] *fe*^B^®W5R«6(c:^Sfe»tf^*RI 
Hty^l/^n-b bT!|.4^j^<£l9;{t, e^M©«[S{^fe 30 

-hb-c!ia?ia*?i$fiKb, ci©sa?i^©-a5Sii8$*bfc 
Wis mmmi^^mm^<vis^^mmmt:±m(D^*Ltz 

[0 0 171 *fc**B^©iS5RJa7t#i.fe^Ji^:;fe|^ 

«mffl®i3i©aa3ii*^tt> 2!it«i4*«-rssB^a*j©« 

!3z9tttt®]Sv>2i«M4^B^S*J©*HK:3- h-fSC 
i:<£4tmi:-ri>fe©T-fe5. 
[0 0 18] 

[mm(omm(Dmm wt. *^i!8©ids©ji^^4ittfls 

[0 0 19] *^w^c^^v^■caS«^4S:W-r•2.3SB^»*^^: 
b-ci*> #«ttsv®iai4SWbTv^5*)©-efen«i; 50 
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\\M (I TO) . Ty=f-=^y/7.%m.tim\'cm (at 
0) . 7>;/^K-7-^Yb;^x;&h-*5$)5*^ iss-c®m 

K: <t oT -foaiSISiSigT b:&V^jS^«*!^aT-*i;VA;a% 
if*»e> 7 >>StS K-r^-fbi^^XS^- h bfc:tf ^XASiltt 
$f*bV^c Sfc3;^^*^^av^;jS3b»^>{iIT04=I-^b 

fe;tf^;:<Ass?*bv^, 

[0 0 2 0] *fc*^B^tC*5V^T. iK^I^ 2 ©f^ffiSlCffl 

h bTJi*^Si«fe S v>{i7XS#fflT-ffiffl b-C t) J: < X 
«i6S?mi:*i:®?l^i^*fflv>-r4)J:i>o ^S-fSc^ixSH 
«i;OJ|£?i: bTtte^i!»a?«i-^mtteS:«J5g^SS)S?Bi: 

M^&b^5:V^*>S^&b^C<V^t®•r•fe■^T^ fe|gA^e>®S 
^aA*5aJtE:fe*)®T-fen«> if®J;d'&t)®T"*)JEffl 

t-scfc*s'r-#s4>®T-*?), m^^s.'^umcMcom.'i- 
•r>^^iy/:^xm-^m^m (ato) . ^<bx 

* fec:ne>®d-%® 2a«JiiL±^«-&bfc »3ii-&bfc t) 

bTfflV'«2)Ci:'t)-e§?io :ifi^(Dfp-r:iA. Sm®^« 
^ii?5!j^ASiSv>i:v>a^*e>> 5=-<5'-T^fett^'fb;^X 
i:^^bffii&®^S•&^®^la^S:fflv^S®A5!t^ic^f* bc^. 

^®«^;^^< b-rfe^o®«a*it^)D^-a-5i:v>5a 

a*>^x «i?®SS^±'J^^^^g^!f*bV^o bA^bJfe?*^ 
^®«tgH:5~l 0 OnmO|EHfc:i9!^-r2>OAs»*b 

[0 0 2 1] n^mf^^X'(D^<DmiLimm bt^ 

SLf ?>3lSfll >£/mJ.:^±®)i4^S:^A0bT* iV^o 
®Vf;i/{cS'5:«>!iagT*M*Sn> K:^f-V>yXJ^^;i/di:- 
*^$o^jaKYbi^*«SJDl-S a^nsfl 
s^iSy^SJEA^tf AD-r S i: V^ o $Ra*^'Ec ^ tiT S ©Tn 

iDig^^&^ADbTt)J:v^. ^fC>{c, J|a^j^©#-?W4^fe«iJffli 
l-sfctot:. v';i/K:3t?';^f^u>^^U=i-;u^©««lllS 
^^Si^iabTt. J;v>o ^©W«^i^^^tt^/;^^£=I-^ 
bfemic^li°C©rajKfJS6J5K1-S i J;oT)^^:ifX 
^fc^<b^fi?$n, J|4^M®^?LK^£tiAD^-a-i.ci:As 

$ -B- ^ h *s T- § 5 1) © T- S . 

[0 0 2 2] 'j}v^mmir^:^mtLxit. mm^^n 

?S:{5a*J9-{C^i!tT-§-5®T-fen«s if® J;-555:;5ffi 



( 4 ) 
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- h V - ircfj T-iSSSIb ^ -M- S i a b T 

?tSM^^©jSB^e^J;?3ia< bfcf)S®«<£cl;f);^§ 
< bfe»3-r SMtf'om^<&:t-h^lx—r 10 
j!!iabTJi^a<b$-M-.5;??iSAsiifSb<. y;i/^3-hb 

[0 0 2 3] 3|cfSMlcil5ejSti^;*;»smfflcD 

mm(omj^ic^\^^xsim-t?>o tr. mm-a^T^ioor) 
mMiz^xmrn^hmta^^mmmmm i i^-=i-vlx 

BJ»#l®«Htc:y;u§:rj— h-fSCfctri-DT^ El 

(a) {C^^J:^{C)K^2 aA5^o^aJ5:-=.fe*4^M2& 20 
ff^JSK^So mBM&mHZ'J;V^:3—hir:i>:^mtLX 

®*s*f*b<^ c:ti<&«jS:bTy;i'OM^a^^gi5t-s 
®*^J;v^„ M^J!M2c^)MJSA5 2/^mJ:^)/J^$V^i:)tS^ 

<z)MjpcD±patt. as^aij 1 ii<Dmm^ia^i&~f bifev^a 

S-^feti«i<> ««|^H2 0//mt:|S^f 30 

5o Sfe:i®J;-5t^iS?M2^?i5j^bfc^. SB^awi 
i:«^]K2ffl^«f4^iS»S&«){c, 'iJSJciiSbTttm 

[0 0 2 4] ±33©i-5(c:)ia^^2 a*s«««i^a:fe-pfe 

iKt^M2?£?i$figbfe^. m.^m:2(Di&=?2 acDmrniz^ 
•rt)j;v^, ^m<h^m(Dmm&. itBa^i 1-171 

5 3 7-^S«fc:|B^$^^t^^•5J;•5fc:^ ^JS®7>;/fbti 
>;'<bm^JSi:fe?M2 ^jgM^-a-Tia^ 2 
aCD^aic^a^fbi^MSWtB^-B-.SCiiitri-DTff'fe 40 
^:itt^X'^?>o 

[0 0 2 5] ±m(D^oizmmmMi<DmmiznT-m2 

bTi|a^liM2^&fl^fi81-§«^^c{i. 2iSM4?£ 

?i^fi)^-rsel5tt^3^,)|a?)ig2*JJgfi8$^^■cv^s©T^ mm 

m4^m'mt^^tiL(Dm^m2^m^-t?>o n'?-m2^ 
S!i^^izm5kir^:^m±. m^MMM i(D^mm'\i'^mm. 
^^{&r^'&-rizi^'F-m2^^^X'^^:^mx'^nim 

aKbTISSi*bT*)«t<x V— tf)fc?fe^WbT|^*-r5 50 



<t^fcbT*)J;<, feSV>a:abt*<^iS'CD)fSl[?M2 

T-«i?bTK?s-rs J;•5cbT^)<fcv^o mmx-m^ir 
^:^mtK mmxis,:2 7,vicmmx'^?>(DX'»^L\i^o 
[0 0 2 6] ^tz:^^^}->y^}>hmxmmmti<D 

mm<Dni^m2^mm.t^m-^iz{t, ^j)v^si^^i>z-=i 

itzitn^m2ifiBm^ti-^^^i'^iz\^xis<%<DX'$> 

^ o 

[0 0 2 7] ifeC. aB^»«l tj»«M4S3-h-r 

s. 3i«M4 1 Lxti:mmmt i ©jsia^sM 1 1 j; 5 

fefecT. «i^M2(Das^^«)fc^H{::a|£mM4^jg 

!|4?M2 tiiJjtb^d:<5feSfflT\ a»S)K4T-J|Si?M2® 
*®0:^®*s^S$tv^SV>ia 01 
(b) {c:^-rJ:dt. ji«M4tt^a^M2Asjg5g$tiT 

^mi:i&-r^^tji\,-x^mxu^m2(Dmmizi,mmm4: 

!|§i^J!M2ffl^®^v:x:^></bfctt^T-^«^ 
MMT^ Zi tiz^-DXn'diio ^tifix^ t.1tmmm 
4®Jp^^^d;ii^{cps^$^^^tO•C•(i5^:v^*s. 0. 2//m 

~ 5 ummmoimmtm^ b^^. 

[0 0 2 8] CI ;r T\ 3K^m 2 i:^«JK 4 fi-etv^niffl 
ftv^^gJ|^«fc:BfiE■r5<t^^cbTfe»). S?JK2i:2SS 

JK4{*si»*rr3*®*i:&iai (M^;5[si) tn mmmt 
iommiziB-ox^Mizmif^xoizi.xis>^o -ebT 

l§S ») ^5 a»«M 4 IdtSIt ^.nfe&JK^^M 2 ®;^§ ^{i 
^M2®iHxfffi (®^;)&[qlffl->|-^) *s/J\$<«:t)®tS 

mmm4(Dm-tm<z)rmizi,tm^i^$>^(DX\ mm 
®ffl«t*frs*!i^jii2®ffl«®ia^*5'jN^ < ^-dt. 

®*iij-&ttl 0//mW±l OmmJii.TT-fc5Cli:*sjfS 
b<^ ^^.ICl 0 0>umJiA±5minJitT"efeSO*s<tt) 
iif*bV>. 

[0 0 2 9] *fc|S?!3^5i|i!i?M2P^K:iftttf.n&&ji 
«M4®:^§$H:/jN$V'.«^ AJ, !|a^JK2®^^*;0:*:& 
^*:^#< bTASt:>fc-N®MP®«4;^§<1-S:ii:A« 
T-tS;ST-i(f*bV>. b4»ba!|«M4 0ig^S (®^7^ 

*?i5j5£-rs'i:iib<>5:5o ^fLfeoa**>e., mnm. 

4®iS^ffi(i 1 ;umJe>l± 1 mmi:iTX'$>^:i ttmt b 
<^ ^e>{C l>amJW±l 0 0//mjy,TT-feSOASJ;!)jif 




( 5 ) 



2 C [q]*^ o T :Sv^31^l;i ^ 0; a c i: J; o 

[0 0 3 0] ±m<DXoi^ Lrmmii(DmBm« i 

6<]^c:jgLfctt^•r•i9;{tfe^^ Si (c) oj^oi^U^m 
2cD«iBtfelS3&l!S«^-B•^ fei.v>{iiK-&$*Sc:i: 

-&$nTV^T*)llL^^5feV^o 20 

[0 0 3 1] ccDs«Bt::fe-DT. mm^^^-ri>mmx 
u 1 ®mH®-a5i^iia^M 2 x-ittjL < 4 fst>n 

1 ®jSfl^ai«JJS 1 1 ©ISiaAs+^a-f^V^ t 4 
ia^M2©iig|5*53imM4 0Sgg|5i:g!bTV> 

i.sl5^aT•<t^)*^!J^^Lsl^4^)ta^^l^S2|*|gi5K:4liTv^s so 

[0 0 3 2] 

[0 0 3 3] (IISE^Jl) ^SB^/yf^:^«l 0©«ffllcl 

mx 3 5mmxjfit)Li . 1 mm©#«1t&W1-SSB^a 
*fl^&fflV\ +^t:i5fe{^bTie*8bfe. *b-C^©SW 
a« 1 ©^ffilcSolaronixtt^^'fb^^-^ VV^l/ TT iNan 
oxide-Tj Sr^vtfTn— hST's 20mmx20min 40 
©l5H(::Mff4S5>umi:55:i) bfeo ifeU^ 

n*^Mt??a»bfe^> ^^^-Px 5oo'c®M«-ei 

^tji^i^^mzimmvtz mi (a) »m) » 

[0 0 3 4] iJjlc. ni!&(Dio^y^-±-(y^m^\ U^f- 
Si2AS5mmx 2 Omm®EgoOfi::^Ji^i:«:S id t^I 
•jgSrAtv. to?} g©g|J^©J|a^M2^|l!?*bfe. ^© 
tOD a©gB^©ili{±0 . ImmT-feti^ iSt^^OKrB© 
SEMii^tJ;!). ;:i©mittS^M2©«f*LiSB5}*$ 
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[0 0 3 5] di^. u^m2Rv^mm&^i<omm^^ 
m 2 ffl©«j t) i©gi5^t*5v^-rsw»* 1 ©asit^a 

JK4 4}i^JE£bfc (0 2 (b) »m) o a»«M4©Jp5^^{i 
4/zmf^!)> K»3^0)ia^^M2P^T'©aiSK4©*i(i 
0. Imm-C-ifeofcc *fc#«M4tt^ I23t^1-id 
BI>)^d!K?M2MoaJ^©ftefc:. SB«»«1©- 
;5-©5ffiSB©«fflt::t)BfiSi-rs iafcbtfebs ci©3gB^ 
&m 1 ©JggP©«fflK:Ji^fi£^tlSsS«M4T-««a5 1 2 
Asjl5JES^tl?.*»©-CfeS. 

[0 0 3 6] feSS 3 h bTSolaronixttSa;i/7"- 

■^Afi* rRutheniumS 3 5j ^fflV>. dtlS: 1 U >v h 

;^©cc^y-;^^co. i 3 5 s^M-^^x&.mmmwL^ 

JKfigbfc3g«B»«l<£lM«it«bs «Btfe*3*iS 

m^-^ (mi (c) > ^©^x cn^j^^'y-,'!' 

T-JJEitbT^iST-lg^b/t. c:©J;at: bTfe**i^* 
[liSm^©S«l&f9:&. 

[0 0 3 7] mmm 2 ) iise«?!i 1 hiii b»si4©3g^ 

a*ti©^fflt-> HMfi^J 1 i:|5lb^^b5=-^5'>^/;i/*;^^ 
'J — >7"'; > h^£T-JPi^ii5/zmtc:n— h bs HSfi^Jlt 

i5i«ucse« •ejmbT!ia^)K2Sj^mbfe. c©i:t, 

Ha^S^2{±5mmx 2 0mm©ra-:3©:g^rJi5As*i0 . 1 

0 ^(±5I«6^J1 i:ra«{c:bTziSI8l4©?KfiK, fe^ 
3©i!RSSfi^«R-3T> feSgti®;icRiSmffl©S«i*?& 

[0 0 3 8] iitmm 1 ) ^««J 1 fcl^ ba»«tt©i®W 

1 ©mat, JlSfi^J 1 b®<bf^^ >-J)V^. K 
^^-^^P-K^ST-^SSfi^iJl i:|5l«lt^bTr3-h b. $ 
e>{c;^BS«?!l 1 i:|B]«t$g;)S • ^)5KbT!|Si?M2 SrJ^jEKb 
fc. ifec. ^!SaM4©Ji$J5g^^T^^c^:^i;<^ ^Si6«?'Jl 
i:|Hl«tbTfeSS3©i»«*ff36:oT> feJSli^*BS 
mffl©««i&#fc. 

[0 0 3 9] ±§3©J:atcbT^'^^bfe«l^fflV^Tfe 

mi^rnxmrnm^m^ALTtzo t.-rm.mwL^. 

8 0gfS%fc7'-b h-b U;i/2 0^g%® 

^s^n^no. 4 e^;!//'; o. 0 6*;i// 

U ^> b^l/hJ&SidtC^jSbTWSSbfco 3 0m 

mx 3 Ommxjf««*iO. 5 mmOi' U :3— >=f AtROtf 
MIffl^£*i5mmf®bTs 20mmx20mm 
©^&^<5ft< ii:fcJ;-pt^ ^^^tfi©;^-^— !tS:<^S{b 
fee 5^fii^£f^i!!bfc. -mt)*,. 4 0mmx3 

5mmx^3i*Ll. Immonn omt^mmit}'?:^^^ 

[0 0 4 0] bT. HfflEfiSJ 1 , 2RXJ^it^m 1 



( 6 ) 



[0 0 4 1] ±m(Dj^dizm.^±rtz&mt§mxmmm 
mrmzL^m rs q 9 8 2 fj , 5 4w) cd 

[0 0 4 2] 
[^1] 



10 
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0.73V 


14. 3 ImA 




0.73V 


1 4, 2 7mA 




0.75V 


9. SSmA 



10 m 



10 0 4 3] miHz?f.^n^^dic. mmmi, 2®*, 
(D^^mmmt^ttmm 1 cd © <t 1 . 5 fg^£ < tzti 

[0 0 4 4] 

[«Bj©^«] ±83® i a t^^^BMcommm 1 tc^sfe 

tt5&<#flJK-eafcnT:}3>). lie3l5®eif|lii^:;fcRiSt||5 30 

[0 0 4 5] ^tzm^m 2 ©^0^{i, mmmt^^mmx- 

[0 0 4 6] S felt sRii 3 ©^H^tt, SimMAS^Sastc 

* S » 5 C i: AS T- ^ S © T- S , 
[0 0 4 7] *feW5RJB4©^S^(i, e^jKiiSlSM*! 
SW»*J®«HtJ&oT3SStiSIJ-^nT*5t). Pt)^ 40 



[0 0 4 8] ^fzm^mscDmMit. '^A^i^trnmrnt^ 

on^^mizmn^titzmmmcDmiifi 1 Anijsu± 1 mm 

?>^ttn-^^i)<Dx-^^o 
[0 0 4 9] ^tz^^mmMmmeizm^nmmmxm 
mmmmM<Dmm:emiA. #«ttSr*-r§SB^a#®^ 
i^^jjv:^^~hLxmi^m^mf. JK?M®«iS{cfe 

-hUTilSi^M^J^fiKU i©)fed^J«©-gp*Bji5febfc 
^^ :^B^»**J;»)2i«tt®i^V^aimM&±f3®^5fet;& 

^iinzts\^^xmmMU(Dmmizz2- h-t^jioiz l*:© 

t?^ Sl«»«®«iitM?lKi:j||E«Mfc&^ti^n^gg 
S« i: «^fl«jk:g! b fett^T-lftJt -5 ^ i: AJ-t? § -5 *) ® T 

S o 

[0 0 5 0] ^tz^mMcommmi izm^&mmmxm 

miz^jjut::n-hLx^^m-&mif. te^i^o^iace 
m ^ mmRim-^ ^^^xmrn^n^ &mmmxmmmm 
mM^mm-r?>iz;^tz^x. mmmt<omm(o-§snzy(. 
^'}->-^v>hmx^j}v^::i~hLxn^m^Mm 
b> ni'mt^m^^ixx\,^tj^\.^miLizti\.^xmm^Mii 
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